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(54) AMINO ACID ANALYZER 

(57) Abstract 

PROBtEM TO BE SOLVED: To provide a higher-speed 
and high-separation amino acid analyzer. 

SOLUTION: An amino acid analyzer comprises a 
separation column 10, a buffer-solution pump 7 which 
feeds a plurality of buffer solutions 1. 2. 3. 4 to the 
separation column 10. a sampler 9 which is installed in 
a flow passage between the buffer-solution pump 7 and 
the separation column 10, and a reaction coil 14 by 
which an amino acid separated by the separation column 
10 is mixed with a ninhydrin reagent so as to be 
reacted. In this case, the separation column 10 is 
formed In such a way that the ratio (L1/R) of its length 
LI to its inside diameter R is at 10 or lower and that 
the particle size of an Ion-exchange resin to be filled 
Into the separation column 10 is at l^m or lower. 
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(L1/R) *n OWTT-S) 
±SEi5-SI*7ASrsE*LaJi|EilS«j8[<7>«iSKJ±. 3 6m 

tic 

- s t iie^gi * 9 A (7) rB^oiTuK tcKtt h 

±ieS:iL>^®tCfliV»^St&=''f ^K7)|^@^ r (mm) t 
iOR)£.n^;K0g$=SrL2 (m) t iORlD 
^'f f (ml/min) t-t-S 

t> (r<-L2/f) ?r2. 5X1 O-^ (mm* • m/ 
(ml/min) ) ^Tt LfjC t ^r^git "t'i.r 5 / 

±iESlo^etCfflv»iElD3^;UOrtSr (mm) 

0. 2 5mmmT-C*l), Cl<ORJc'=' 

WsSi^Tj*. 1. Om 1 /m i nJj».±-C*4w t =&iRFgit 

T. 

2 Om/m i nW±-C*-&C:t Sr#8i4:-r^T5 y 
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[ 0 0 0 1 1 

(0 0 0 2] 

. »t/T 5 y 1 8 fife^OT < ym^lfr^rit^i: L/w8l 

«53-*fft(J':)iT \mmm t «t ) t . 4«:«[t 5 y us 

6 4-4 4 8 4 8-§-^?«, iifilr^S- 1 0 0 7 6-?-&# 
&¥4 - 6 4 5 8 4 -f-iJffilCfBffe$ tiTiJ . i 
;±#:ij£fttCov^ri±, #^rT2 - 5 9 4 2 8-^ij^ 

^1f&¥4 - 1 9 4 7 5 0-n-SimzU^^iXX^^i,o 

[0 0 0 31 T 5 y B6^*f(±x »mm»m'§'^^fztb 

3 0^. ±i^mmx-li. 1 1 0*;;!;M1 4 0^5:11 LT 
20 [0 0 0 4] 

mx3 o^iwr^r z ym^^mm^za^-^xii. ^<r> 

^fiO^feftt LTi±, ^Jx.(f> #^¥1 -2 2 7 9 5 9 

* ») . CO -f * > ^S^^flg ^ -5. * 7 A (7) 1*1 g 

<±. 4. Smmr-ab^o t-fz^ Z.<r>^mxz\iWi'}f^\tii\^^ 

C:co*7A<Dft$«±, 6 0mm<O<><OT*ab-6e * 
f^; 3 0^-er 5 yai?r«itlS-C^5-Wr'6l^, igl«f?B[8iE 
mt. 0. 4 6m l/m i nr-*t)> -?-<0^<7>:SWtt* 
50 l±> 1 0 k g f /cm2r-*4o 

[0 0 0 51 -mz^ ^^nmt^ wmwMmzm^w. 

It^ai-ri)^ etoT, ^«?KjtaS: 0. 5 5ml/min 

:0-*fNFW?r 2 5^t-«^ 
r-^-i>*^ ^<r>n<r>%M\±.-n\t. m\ZQ)iizt/ era 

*9Ali, S5E«**'£^Si:^oT< -So diT*, 
W)E^3*, IStc. 1 5 0 k g f/cm^t-r-Si:, ±JE 

40 coi^tc. :9-ffi^^r^*5 2 5^?-i:^-5>J:9USS«?K^aS: 

*:>, 3 0^55-«ft-Jt'-<T, *7Ae5*^*»M< ir-So 
[OOOeltJ^oT, ±^<7)^?-SI:^7^Ar-li, 2 5^^ 

[0 0 0 71 jU±o::i:i±. ^ft^iKftT-fcra i:^ t*»w 
50 x.*o IJIitlSi:««flS[«^««-A*|l5r»), t 
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[0 0 0 81 ZZX'. ^yir>^^mm<Oi£iL'^i±^ <i- 

(0 0 0 91 ee^r, it*<o^®t;$)oT(i, »mim 

[0 0 1 01 ttz. 53-»*7A<75;±iP(;iji,^T, JS5?-ffi 
J£*«l)0|^»t-J:oT, -B.i5-ftt§:ltfc<>0**ll!^L, 

if >) OfJSu J: o -C:g-Sl7>«ia»$ tt-2> i: v> 9 pg®*^*) o 
lO 0 1 n :*:%ig<7)Bfitit±. J; I9 SSiST*. L*>4, A 
[0 0 121 *5l?q<Ofl&OB6<)l±, *9A^i.f(2:;jsi)<of^ 

[0 0 131 

-^tl, -?-Og$L1t-?-<7)F*9SRtOJt (Ll/R) *n 

(0 0 141 ±KT5 y^^W^gtciSV^T, »t t< 

[00151 ±seT 5 /S^^W^gJCiSV^T. itf S L < 
<i> ±ia»J5l*7AWF«9gRJi, 7 mmJ-:JLTr-*^ J: -7 

6 mm/mi nJ-JLTT-^)^ J: ^ tc L/wtO-C^>-i.o 
[0 0 171 ttz. ±iB-e-Of&Og»«:a«i--&;ti«) 

t-fflv^^Sfc<=''f^K^rtgSr r (mm) t L, COSS 
a>r;K0S§SrL2 (m) t L. 'f ^I^Sr^it 
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-5)ji?[^<05Ej^«r f (ml/min) t-T-St^ (r«- 
L2/ f ) 5r 2 . 5X10-5 (mm« • m/ (m 1 /m i 
n) ) VXr t-ti>i.^\~\^fz^k>(r>X'hi.o 

[0 0 181 tTt. JS:r&^©tcfflv>4Kit-=i^n'<^rts 

r (mm) if. 0. 2 5 mmiilTT-^) •) , CKOSIc-n 'f 
y^^'-M.h.hm.'^<r>mMif. l . Om l /m i nJ-Jli-Ci) 

[0 0 191 ±fBT5 yK^5-*f^«U*iV^T, «ffL< 

70 ^Wf. 2 Om/m i nJiHiT-ab-i) J: 0 tCU;tfc<7)T-*> 

[0 0 2 01 

[f^ffl] *lfe^T-(±. :9^«6*7Afi, -g-OS^LI 
<^l*|gR t<7>Jt (Ll/R) 0 J-J-TT-ab ») . -C055- 
at* 7 A ^ ^ :t >^^«flS<75tig*M // m^T 

jS^*f ^ b6 i: L H -i> <7? t ^ ;?> o 
[0 0 2 11 53-SI*9A<OrtSR(i, 5mmJ.J>i: 

L|»^ ^><0t ^-2)„ 
[0 0 2 21 iJ'w, vA<0|^mRI±. 7 

mmJ.:]LTi:i-*^i:lwJ:i5, iSJS<^1g:T«- 1 ^c<c>i-C i: 

[0 0 2 31 t 9 A SriiKit^iiSajjSollJ^JS 

l±, 3 6mm/m i nJ-:ilTt-r'2).::i:tzJ: t), iit«fS<0 

iO [0 0 2 41 tfz. :*:%?g-ei±, Stt-^St-fflv-^Rlt 
3^;WOrtgS:r (mm) 1 ^:OjRJt.3 ;Kr)S$ 
$rL2 (m) t L.. C<7)S:j£n ^' ;u=&s!EitS }ef*:WBiti^ 

f (ml/min) t-fht. (r^-L2/f) ^ 
2. 5X10-5 (mm< • m/ (m 1 /m in)) \:X'T 

*f*^tgt L^-i) tot =4^.0 

[0 0 2 51 ^<btc. s:ic:.^stcfla«,^is:iu.="f 

JKOrtSr (mm) 0. 2 5 mmJ-JLT-C* I) > 
40 R)^■<=^'f;^^rB£i^^?gf^<^»£i$*^ 1. Oml/min 

(0 0 2 61 g:i&¥etCffl^^-5,s:jtD3'f 
-SiK^*:*^^!****, 2 Om/m i nW±i:i-*i t J: 

tot t 
[0 0 2 71 

50 [HiSCTl :*:|§WO-||ife0!l»Cc><,»TSi?g-r*l!JU. 
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10 0 2 81 ±iSL/-:J: T Wtmr&^A 

[0 0 2 91 ZZX'^ mi (A) l±. ta£*;J^f>fflv»Tv.^ 
7t:l*3g4. 6mmT-ft$35*6 0mmOi5-«l*7A4:fflv^ 
r^g«}Ei)iLilt?r> ^ft-^'ti. 0. 2ml/min, 0. 
3ml/min, 0. 4ml /m in, 0 . 5 m 1 /m 
in, 0 . 6ml /m in, Q . 7ml /m in, 0 . 
8m 1/m i n t^x./'c^O. aEiitc**-t-'& * 7 
(kgf/cm^) <Oga^?:IiI^Lfc<)<0-e*^o HI 1 
(A) tC^-f i O IZ. ^t«?eB£iS;{|SO. 6ml/min 

Li'L^^t^h. mVsWL^i^-ib^O. 6ml /mi n 

^©x-^t. t.^}i!sm^h^iT.i,zt^mmLfzo mm 

^mi^.iO. 7m 1 /m i nU±#$Hi-'5. 

iffE*li^ 1 7 2 k g f /cm2 t^Jofco BP*), CO 

^j:i>Zti1^mLX^^^o 

[0 0 3 01 ::c-c, *7A<^rtS^'^x..i)w 

SI#tlS-<;t<7?;i^ HI (B) X'$>^o mi (B) T- 
li, I^g4. 6mmT% 0 mmO:g-fai* 7 A 

[0 0 3 11 mi (B) IC^-f S§4 OmmO 

^fit*9AfZ:fcV^T<>, ^SSffigEiid^O. 6ml/mi 

««[iliS**0. 6m 1/m i nO^(0* vAJEtJii, 8 
8 k g f /cm2-C*l), ^«}e[SEjS**0. 7 m 1 /m 

i n<o^<;)*7AftiafjE:Di±s ii2kgf/cm2r' 

S$ 6 OmmcOi{)<OtJt'^-5> -fttj: ij ^>®v^ 

[0 0 3 21 *7Artg**4. 6mm<Oi3-«l 

*7Air5lit-S,S»?i$5£i^d^0. 6ml/min<0^ 
<r>^ 3 6 mm/ra i n T-^^o 

[0 0 3 31 ifciJ, Z<7)mMHt. ^m&.T(r>Xo 

nx-^i>b^^hiii>o 
[0 0 3 41 ^ZX. ^m^ii. -h^L/cjai^U^o-(,» 

±^ <tizt{zxio. mmi^m.mi:mit>i>ztifx 
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('^-S.o -^LT. S-fii*9Ac0rtgRi;^SiL1OJt (LI 
/R) tcov>T^ftL/^S*, w(OJt;i^ lOJiHTti- 

J: 0 izLti'b<r>X^i,o 
' [0 0 3 51 ifz. ±mLtzX^fj:»mi>7i^i:m^^ 
10 X. ■^mii-^i'^^tL. L7>-^), :9-Si*7AmP(;*3 
^iZ>ii-tmiM>^tztLXi>. :8-SI*7A i i9f^S<75ffu 
K^tc J; * * 7 ^^\-<o^i)^ 19 <^55-Slu-^x. ^f^S*^:^ 

[0 0 3 6] *7An'7)ffi:75s*)lcf^S^#x«.»itKSBp°p 
trJoV^TJi, SIi:>^'r;K7)^#sp*^*5j8 0%*'5Ci: 

F^O&^ifi-^/->'<0&**'9 <r2J±, WTO (Sfcl) -e^-Ji: 

20 [0 0 3 71 <r2 = n^ r* f L2/'2 4 Dm (ilS 1 ) 
CwTN rli, SlD^'f ^K^J^S (mm) , f li, *7 
AgitiS (m3/s) , L2I±, JS:)c-=i^';l'OS$ (m) , 

[0 0 3 8] <T<7)mf5:i±, (m^) Xh^ 

-So -ecT-, nmiM$.^t'tz,w:i)^^i c* (s) i-r 

[0 0 3 9] <T*2 = LI/2 4 f Dm (15:2) 

^i,\Z^ i'aT hi'-7A(±, ia2tC^-tJ:^^ff^^^=tL 
Tv^^o ia2tCiJV»T, ^Rl (mi n) Sr^L 

Tv»;?>o c:oi;-9^^n-y'bi^9A(ci5v^r, tf-i'O 

i'OSimfiillffiOS* (<Ti) 2|±, i 0 0 !£ 
i)^*)i2 0%\:xn\,zm^x.Z>Zhi)^Xhix{i. -e-OJEd* 
<9 ii^5-f8l±»^r- 1^ >{> <o t >t ^ o 
[0 0 4 01 'iSe^T, IS3 ^Si;t-rJ:T=5:l£3i**) <T*Sr 

[0 0 4 1 ] (<T*) 2<0. 2X100 (©:3) 
^n^ h^^vAO««<0^H*lii: LT(i, (mi 
n) «-fflv»-5/:i?), <T*=Sr, 0. 0 6 7mintl. 

[0 0 4 2] ±.^<r> (&2) 3i-«bto75--i>J:di;, ^KS: 

■f ;KOS$L2Rir*7A^aoWfgci:^r*o SloT, 
0. 0 6 7 m i n^Tt-r-STtiixO, 
(r" • L2) /f 0^fttIOV^T**T<^<-J,i:, 
50 ScDm(±, 1. 2 0X10-9 (m^/s) XishZtii^ 
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t> ix-C v>-5. OT-. 

( r* • L2) / f < 1 . 5X1 

( • L2) / f < 2 . 5X10-3 (mm* • m/ (m 
1/m i n) ) (SSC5) 

[0 0 4 31 ttz. ±J£<0 m2) !6»<b iotc, 

[0 0 4 41 — JKlCfl&ffl$ttTV»^S:tL-3-f ;KO|^gr 
t±, 0. 2 5mm<7>±<7)-»f-f X(±, 0. 3 3 mmtr* 

(1^2) a-hmh^-^jiiioiz. m!SiimiiLt-ti>ts: 

Srl±. L<. r«3Sr«rO. 2 

[0 0 4 51 RlL>='^';KDfi$L2l±. :g<.>:^r*^ Sl£> 

i$<7) (15:2) T (c. Rc&=' i" -'K7>S$ L2 

ita-&-v»<0,#,75>ib. SSLa-Srl OmJ^Ti:-f^.o 
[0 0 4 6] m±OJ;^{CLT. S:)£-3^';KDF«3Sr 5: 
0. 2 5mmJ-::ilT^ 1 0 mJ-:HTt LT. (^5) 

*7ASr5Ett;S,)e[(0Bitl:f (mlXmin) i 

f S2. 5X10-3 (ml /m i n) 

[0 0 4 71 iClt?, ±3!EO^m-iJ«t-5.;RIEt.='-f ;i'?r 

*«0. 2 5mmT% * 9 A f **2 . 5 

X 1 0-3 (m 1 /m i n) OB#, igSif JSti. 2 0 (m/ 
mi n) •CabtLlfJ:v^Ci:**59--6»*o 
[0 0 4 8] W±iS-<fc:$:^?gc7)S.a;ic*o%^r*ifeL 
7t5t:|&^<0— 3life0||Uov»-C, 0,TI^, El 3 -He, HI 

iz J: 4 7 5 y il«-«f ^«<7)««llT* -5 o 

[0 0 4 9] sii^t^flSEi, m2m.m^2, mzfrnnm. 

3, l»4«»}e[4S0-'*7ASiffi5li, ffi^X, mfis# 
6A, 6B. 6C, 6D. 6 E J: oTSiR^ fiT, ^ 

[0 0 5 0] 7>^=-7y ^ sirmrnvtzmm^^ 
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0-' (m2 • s) (»4) 

T5yg^m4i±, 1 o-c«-fit$n^„ wit? 

«>(iLfc#T5yffit<±> ->t: K'; >:}?>'-7*l 2 lCJ:o 
TisibtiT^fc-vl: KV >K^1 1 i: ^^-fJ-l 3 T'?S 

TtT 5 / K(±. TtSit 1 5 T-i«^Wl-^^ ? tu. T— 5' 
JO [0 0 5 1] 114 ?:fflv^r. ^-^t^^^WBi^^ 

7 AO if M El "C^ -1)0 

[0052] *7Aigi2i ui±. ^ t>^mmm2 2-^^ 

<0U >i^*^0->-;U2 4 1 1 <> »C, 7-^ ;U;J' 2 STi^jEA 

[0053] *9A«2 1 ir-f :j->!5em«B&2 2 
f^, *9 •;'-/2 5*^ *9Ajg2 1 UtoCjiiiX 

20 i>t^ v-;W2 4 0>'-;UltUJ: 7'f;W5'2 3l±U 

^tUi 3fc«$tt;t'f :t>^^«S«Bt2 2 ;U5' 

[0 0 5 4] 7 -f ^U:? 2 3 t * V A^-T y 7'2 5<OKtZ 

i±, ■r5^'moE^.Kr-ab^7'f ;u:5';:?.^-;^ 2 7 7&^f^^ 

X2 7=SrlS:tt-5>>ltUJ; l9> 7 -f ^ 2 3 <^l*Ig|5-e t ^ 

[005 5] *9AJfA'y-/25 iCKttt 'b*t7t«^?L2 
[0 0 5 6] :*:*i4«RllC:fov»r. iRpgifi^l^tC^Ji, 

111*7 A 1 o(r>mmzi>i,o m7.it. f^i<r>mK^^^x 

:S-fS*9A 1 0O-9-^X(±. rtS (ID) 6. Om 
mXh^. S$<4s 4 Ommt LTV-^o 
[0 0 5 7] C:<7)J:-9:t^Ji*7A<0-iJ--fXi: L^cSS 

40 [0 0 5 8] ±.mLtzXnkZ^ ^*0^fi|*7A (4. 
6mmIDX6 0mm) Habo'r(±> :^«fB#H?riSie>-5. 

*DU. *7Aft!i?ffi:titigf5ffiSttiSoM«**ii:«M«7i- 

^<0, :«-fil*7A<offifflffi#5Eil«±. 0. 
6m 1 /m i n-e*-&wi:***J(BLfJo ^ <OitiSJ£l-h<0 

<±»x. "b ix^ v» -{> O i: -5 o 
50 [0 0 5 91 iCT% l6?g#J±. ClOI^<0iS««[<DiSLa 
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fctw^, :g$*»"M< 'toTtC J: <9> S-SI^^AO 

•f> 0. 6 m 1 /m i n t UT-*ofCo 
t 0 0 6 0 ] It^ffisEilTi^ 0. 6 m 1/m i n<7)P#. 
::<7>««f£<0«|i$Sl±, 3 6mm/m i nT^^o BP 

«l5*JSlCj:-cTaS?tL. -?-<7)'egffllS#^iSR<±, 3 6 JO 
mm/mi n 'btL^.o fj^-oT, C:<Offiffl|^#i|j;g 

■C, i3-«l*-7A<Or«9g«r4. 6mm*'<b6. Omml-if 

[0 0 6 1 ] w<;)i5-fil*9Aco[*ig>^:^# <-r^i t{C 

[0 0 6 2] t/t. *7A?i$$-iSi6^;^ca6. 
< t , $ v^fc*, * 7 A OE:^j«^3i>«;fc: S < ifc 20 

9A<0^ft$:, e^5fe0 6 0mm:*>e> 4 0mm-^tffl< L 

m^^io<r)8 o%u$#i--^>s:I&="1'^^^Ii^^t-^>^^;**')^^ 
if $ X ^ c: t u i o risi^-c |i -1) o T-$) ^ o 

[0 0 6 3] i<7)J:^i#x.:^tl^o>^-C, rta6mm 

^ C t ***IJ L o 50 

[0 0 6 4] lii5f±, ^^m<r>—m.t&mizxi>rs.ym 

^VmUKiS^^^X, f«5S6mm-eft$4 OmmT% ^« 
-5.0 

[0 0 6 51 0 5Uisv»T, mmii. ^ma^^imii 

•SiSWiSSIjS (m 1 /m i n) Sl^ClO^ig jc^iQ-.-f^ 
^aSiSi^SJS (mm/mi n) ?r«L. «^«l±, 
7A<7)^WS^J (kgf/cm2) ir^LTv^^o 
[0 0 6 6) jg|«ffi%iS;»fO. 2ml/inin (igliSJK 40 



#l3¥9-8 0 0 3 7 

JO 

7mm/m i n) <OB#<05}-(i* 7 AOft|BJ£Et)l±, 1 9 
k g f /cmZ-Cab^e iS«iSSEa7&*0. 4ml/mi 
n (^ilftl 4mni/'m i n) OB#<7)55-^* 7 Aco:^,it 
EtJ(±. 3 9kg f /cm2T-*)-&o m« iSSiiS*^ 0 . 
6 m 1 /m i n (^jSS 2 1 mm/m i n ) <09^<r>^m 
i7 y J^on^S-tUt, 5 8 k g £/cni2f*-2)o 
fS»£il*^0. 8ml/min (^iSS 2 8 mm/m i 
n) <7)^0^^*7A<7):ftilfJE^Jl±, 78kgf/cm 
2-C*>^o iS«?S»Ea**l. Oml/min (11^8183 
5mm/min) O^OO^Jt* 9 A<7>flH^IEtH±. 98 
k g f /c m2r-*)-2.o 

[0 0 6 7] BP*,, ^aSiSaijijii^ l . O m l /m i n 
(^a«3 5 mm/m i n) *-e(±, i^fflfiSifeiS (iSiS 

[0 0 6 8] ±^L7t:j;9(c, ^mmw^ms. 

(i, 3 6 mm/mi n T-** i t jj^ib LT; jgaSiSsSiS 
75*1. Oml/min (^iSft 3 5 mm/m i n ) tX' 

m^WL^A^Mi^xi>^ nm^tia. lookgf/c 

[0 0 6 9] ZZX\ pgSi:^^<7)(±, >I<r)J;-9lcL 

mmiRT^m^mi^x^¥fwmimmLfzm^<7>^m. 
m^mm^z-o^^x^mttzo 

[0 0 7 0] iOHiftt-afc*), ^«f^fl*<*:t LT 
(i. L-8 5 0 0?gB3t?ISj^T5 yK53-Wtf«rfflv>rv^ 

6 2 2 -SC*:fflV^TV»^o C «0 B 3:* X ^ •< 
^J!S#2 6 2 2-SCOtirgJi, 3^mt?*^o i 

T>*-r7-f ;i'^*9A 8 t LT(±, B3t*^5' 
A'f:i->SSi«fl&#2 6 5 0 L'Srfflv^y'ce SJE&^-fA-i: 
LriirtSO. 2 5mm I DX 7m<?5-r7n>^i-7' 

[0 0 7 11 tfz. :i<o^m<r>^mi. 0:H~m-rti3 
*)X'^z.o 'tis, ^itcii, itifc-t-siti^-e, e!*<o^ 

[0 0 7 2] 

[^1] 
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ri f\ /•'V 


V V T -A 


4. b mill/ X oU 8n 


6.0 fmiu X 40 Bn 






3 /^o 




U. 40 Ill/Uiill 


n 7 A ml /n't n 




28 iim/iDin 


27 nq/nin 




110 kgf/co" 


80 ksf/cB* 




0.35 fll/Din 


0. 60 ffil/fflin 




D. 26 na X 7 m 


0.25 mm X 7 n 




16. 5 n/iDin 


28. 2 n/min 




0-42 4J 


0.25 



lllO»itfi:5:JD»L/c<b<0(i. l. 3 8ml/mini:^ 
-=>r*5»), 1. Om 1/m i nJjl±cO#bfl=S:8l;tLTV» 

0. 8 1ml /m i nT-*)'5>o 

[0 0 7 81 ifc, S:it:-:3^';p(;|J, ^^j^i: - >- K 

5m/m i n^^Pj 2 8. 2 m/m i n ICiSS oTi> , 

to 0 7 9] (r" • L2/f ) Offlt. 1 . 24 

X 1 0-3 (mm" • m/ (m 1 /m i n) ) i:=fc»). 
JO 2. 5 X 1 0-U:^TO^ft*SI/>:LTv^^o CKT)^^!!?; 
;6*l) «r*l±, 0. 04 7 (min) (=2. 8 (s) ) 
0. 0 6 7 (m i n) (=4 (s) ) 

[0 0 8 0] g:IE■■::I'r;^<0■^^^' XliraDT-*l9> iS'&iCL 

«fft<^0. 42^3-5i^ibO. 2 5*{C@^Lri/^^o 

40 [0 0 8 n J^lJiife^gUfciTlcLr, Si»2 0^^«f 

[0 0 8 21 3f:0J(cj:^gt!^2 0i3-^*fUffl(,»f^ 

[0 0 8 3] 
[«21 



[0 0 7 31 ED*>, S-^^^/^O^^A-^-^-Xti, ±j® 
Lfc J: 9 tl. rtge. 0mmT-:g$*M Ommt Lrab 
ho BP*). is6*0 3 0:»-55-|'f<7>!(><DJ: t) 

it (L1/R) l±. 6. 6T-ab'). L1/R**l OiiLTi: 

[0 0 7 41 ttz. nmm-^2 0 6^5^iifx^-Si^t-fZ,fz 
ib. m^WL^^\t. 0. 7 8m 1/m i nt Lrab-So 

^<oiiEai±, 8£*<7) 3 0 55-^*f ft<o^-&<o^«?5[irtis 

(0. 4 6ml /m in) <D (30/20) f&J:0<)fll 

vA^i$S<r),arr-(i, :$:«n)0 2 0 *^*fft(Ci3v^rii. 
2 7mm/m i nf**?. CtVli, ia^^O 3 O^^ffS 
02 8mm/m i n ttiUraSlS-Cab-So ^^Aj^jgg 

[0 0 7 51 *9AiSljS)t5j*%f^*>ib=5?v»iri 

mij ^ ^^<r>n^i±-hit. sokgf/cm^tifcij.e! 

*<0 3 O^^WffilC fc{t ^53-^*7 AfiWff:^! 1 Ok 
ef/cm^X •)eTl--&:i t7»«-C#-5)o e^oT, 

7A<^*^^S#^-ffcT-|^^ tot i-&„ 
[0 0 7 61 ^^jeaSA^O. 7 8m 1 /m i n ti^f 
o;t<OtC)t.i:T, ->l; K>J ^KliKT)^^!*. 0. 6 0 

m 1 /m i n tCj$i6T^>-2>o 

[0 0 7 71 ^>:(±, K^^^ ^ KlZ'^^ 
A'i^^O-if'fXJl, rtSO. 25mmT%g$7mOt 

0. 2 5mmJ':i.TT% ft$=& 1 OmiiLTtCi-^ tv^9^ 
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PH-l 


PH-2 


Pfl-8 


PH-4 


8H-EG 




1 


2 


3 


4 


5 


Na^{N) 


0.08 


0.2 


0.2 


1.2 


0.2 




700 Bl 


700 ml 


700 fll 


700 ol 


700 ml 


2. X i/fgt^ h V^M^ (2H,0) 


3.10 z 


7.74 g 


13. 31 g 


26.67 g 


— 




— 


— 


— 


— 


a. 00 g 


4. miti- h y ^ ^ 


2.83 g 


7.07 g 


3.74 g 


54.35 g 


— 


5. i5'3:>'K(H20) 


9.90 g 


22.00 g 


12. 80 g 


6.10 g 


— 




150. 0 nl 


20.0 nl 


4. 0 nl 




100.0 ml 


7. ^ Vi^/i/T^^a— >»v 








5.0 ml 






5.0 Dl 


5.0 ml 


5.0 al 






9. BRIJ-35 * 


4.0 Dl 


4.0 nl 


4.0 Ql 


4.0 ml 


4. 0 nl 


10. pH(i>»ffl) 


3.3 


3.2 


4. 0 


4.9 






1.0 1 


1.0 1 


LO 1 


1.0 1 


1.0 1 


12. fj^v^m 


0.1 nl 


0.1 ml 


0.1 Dl 


0.1 ml 


0.1 nl 



[0 0 8 4] «2{CiJ<,»T. PH- 1 l±, 20 *) . pHJi, 3. 2 T-ab-&o i «S 3 igWifiP H - 3 

lifiE^rSL. PH-2I±, m2mm\&<om.lSC^^l-. P O:^^';^7A^ft|^l±0. 2-e*l), pHJi, 4. 0 •e*> 

H-3f±. ^3^«?Soaffi^*L. PH-4(±, »4 i,o 

m^WL<r>^gimimi-Xii*). RH-RG(±. iJyJ^W^ [0 0 8 7] ^4 jS«?£P H- 4 (±. »l--»3MaS?C[ 

lO 0 8 5] mim^mPH- Hi. N a&m^^O. O >-y)l^r)l::i~)V^^mLXiSl0.t<r>^m.iti:m:2K 
8NT-*)I9, ^@7KiK;7 0 Om 1 IC^tLT. i'J.ym.-t t i3 ») T-*>-5.o ^ 4 jS«?SP H - 4 co^ h U ■> Aift 

h'J-t^A (2H20) *3. 1 0 Jfi-ftT^hU-i^A S(± 1 . 2X'i>*). pHJ±, 4. 9X^i,o 
2. 8 3 (H2O) 9. 9 0 g. J^^^W [0 0 8 8] S^}8[RH-RG(i, N aiftJS*»0. 2 "C 

r;U3-;u^r 1 5 0. Om 1 , ■f-:*-v^^'; n-;w?r 5. * •) . ^®7K*xl 7 0 Om I izMLX\ 7RKYb:^ h 'J ■t'A 
0mKBRIJ-355:4. 0ml, ^yj^l^StO. 50 Sr8. 0 0 g, Ji-?^;WT;W3-;US: 10 0. 0ml, B 

1 m 1 S:^»L, M@*S:Snx.^ii:{Cio R I J - 3 5 «: 4 . 0 m 1 , 3!r ■/«; ;WBt0 . 1 m 1 

1 . 0 1 (1 0 0 0ml) t LTv^^o S¥L, §f>H, ^S7)c*lrax.-5 i i: tc J: oT, 

»1IS«?KPH- l<OpH«±, 3.. 3 (^tiK^ffi) 1. 0 1 ( 1 0 0 0 m 1) t UTv^^o 
■5>o [0 0 8 91 *«^UJ:^«liS2 0 i3-^*f <7)M«}e[ 

[0 0 8 6] tS2igasje[PH-2so'«&3jS«iSPH- (r>m^9^x>yt^mm^<omiSi^m-t^m-:fuif'7 

3(4, miSt«?SPH- 1 tmUa.fig-&*Lrv»^d^ Atlov^T, ^3 «-fflv>TSiW1-'&o 
-?-<^affiJt4r^2 (C^-r i 9 tC'Sx.f>:<>0-C*^o tto [0 0 9 0] 

T, »2igaSiKPH- 2 0-:^ h -^^^igKiiO. 2 T** [*3l 
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STEP 


TIHB 

(nin) 


BDPPffi (TOTAL lOOX) 


OQLQ»l 
TElff 


VI 


V2 






¥5 


1 


0.0 


100 


— 


_ 


_ 




55 


2 


2.0 


100 


_ 


_ 


_ 






3 


1,1 





90 


10 





_ 




4 


4.5 





90 


10 




— 




5 


4.6 


— 


— 


100 


— 


— 




6 


10.0 






100 








7 


10.1 








IQO 






8 


17.5 








100 






9 


17.6 










100 




10 


21.0 










100 




11 


21.1 




100 










12 


22.0 




100 










la 


22.1 


100 












14 


33.0 


100 













[0 0 9 1 ] ^3 (CiJV^T. l^i^^h^-T -y/^-^r^ 
iaS CC) ^rSLTv^^o x-r y7'l-2, IP*>. 0. 

t0092l;^xy7'3~4,BP*>. 2. 1 ^^-fp 4. 
S^-iTJl. f(S2ig«?fi[*aEi-«m#V2S.Of?e3«« 

3 m.^WL 1 0 %<OBlEg:Jfc$-C% 1 0 0 % t ^ S J: 

T iS«}e[«ra[i-o S5a#v 2 , v 3 <r>mmt. ^^)\^ 

0%t Lr, ^jS#V 3 0*JiA* 1 0%i: L. 

V 2 < 5 > irX'. mi5S#V 3 *K t t^c, i£ 50 

9A<7)jaS^)> 5 5"Ctcsa«iJ^$^i.Tv»;5,o ^fc. 

7*2 y rSOratriJV^-Cd, I^E 1 i^*}^ 1 0 0 

%04^c®.35^ f> . m 2 9 0 %X'm 3 1 0 %0 

[0 0 9 31 ;^7-yy5-6, EP*>, 4. 6^3&^<bl 
0. 0«-S-C(±, ^3««»[«rie-r«J(8#V3«:IE»L 

^3^«jR^ 1 0 0%5£f o :^-r y7'4 tXx-y-:^ 40 
5C0KH*3V>T(±, ^2^aS}8[9 0%T-^3««iei 0 

%<0^^^.*» «b , IS 3 1 0 0 %<nim.\t^^^ \>tmt 

[0 0 9 4l :^7^y7'7~8. IP*>. 10. I^tJ^CjI 
7. 5^3•iT•l±, fg4m}£«r^1-i;SS#V4 t^UL 
fS4«f5ffi4- 1 0 0%ffii-o -^-r -y 7*6 ir^x ^T' 
70raui}v»-Cli, »3®«j8[l 0 0%O«^>c>»4 

ft -So 

[0 0 9 51 ;^x-y/9~ 1 0, IP*,, 17. 6^*»ib 50 



2 1. 0 55-J-C-(±, S^jS^»it-rm«S#V 5 ^i?iJjL 
r . 1 0 0 7.7- -j-f%h7.y--j-f'd(r> 

ratciji/>T(±. B4M»}gl 0 0%O4^)^.;!)-'bllij£l 

fc, :S-*f^KI±, 2 055-T-^^*^ AOSH'Sr 
#IgLr, S^iSli, 17. 6*3>-e>S}ei-'5>J:Tl-L 

[00961 Xx-y-T'l 1-12, IP*>, 2 1 . 1 i9-*» 

t>2 2. o^tr-ii, WK, ^2ig«?s^»E-rmiS#v 

2 ^T^SbLT, ^2^aS?K«r 1 0 0 %B£-to X^ y ^1 

0 t;^-r y •T'l 1 oratciJV^Tti, W^^l 0 0%O*c 
]S;&>P>^2ig««[l 0 0%O^^t^tC^>*umtL, 

^ o 

[0 0 9 71 X-r y T'l 3 - 1 4, EP*,, 2 2. 
hzz. o^ir-ti. ^li^«?E'JrSE-f^fiS*V 

1 SrlESftLT. ^iSafflE^ 1 0 0%!^-to 7.^ v-f\ 

2 t:^-?" ^^ 3<DH(liJV^rt±, m2WSi^\ 0 0% 
04^^;6-f>»l^«?Sl 0 0%O^^cStC|fe-*H^ftL. 

[0 0 9 81 'kV^^ He ^rfflv^r, *:|l*fe^icj: IJ^j* 
f^sH-'t'tz-i-f <x-i.seSn;!K»»!feT5 y^l 8^^^r55- 

<0«iSIKiH-{Cov»r, 'lS*oai!i3 0i3-^5-«f««rfflv»-C 

mma. -ett-rix, (mi n) ^t^LTv^^o 
[0 0 9 91 gI6;d*ibEB*b3&^iarJ:^tC, 1 8«:^0^*f 

m3 0^^*f^T'«i, :S'*ftc3 0 ^?r^ LTv»-i,„ EP 
*>, *^Mt?8T-l±, ^i*fttci:oT2 0^O?i5ji-C% 1 
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[0 10 0] meRT/mi iitmr^tmh^-^j:^n 

(I. Asp (r X/N'^^'>0) -Ala (Ty^>) <0 

LTti. -tetC. Thr {7.Vir:^» - Ser (-t'J 
>) o^-fii^^. Gly (^*'jv>)-Ala (T^^ 

v-r. Els t[il6U^$tt;5,^5'ai^*tl-S:iCJ: «9*Ai)T 

[0 1 0 U 

[«4l 

^4 «m»«f3so^m^it^ 



75 





3 0^ 




»&n2 


1^81993 

2 fi^m 


Tbr-Ser 


8 9^ 


9 9 9^ 


9 1 96 


9 096 


Glr-Ala 


9 B 9( 


1 0 0 % 


99 % 


9S96 



[0 10 21 lll7i;^i-{J&*<7>«i»3 O^^WftT'(±. 
Thr (y^V:^-;:.^) -Ser (-t';>) <0«-Rt^li, 

9 9%lC[6l±Lrv^-&o Gly (^^Uv^) -A 

1 a {T7-» (0»mmi. i**comii3 O^^Wffi 

mmt 1 0 0%U|6]±LTV»^o 
I 0 1 0 3 ] ip-t> . ID 6 1 11 7 <7)*^Jfc:4- ^34'^ i T 

(0 10 4] *4 lciJlt'&*JSe!l2 tcov»T«i, 

f^i^f^o 30 
[0 10 51 *^.:> m6<Dmmm<oyji)K ^'n-rbe- 



IfSDL. fsloT. RlL-B*Ffl:<>^~ij&*<7)0. 4 2^*-ib0. 

iO [0 10 61 l-J.±i$'<7t:3f:*iSCTt::itLlf, ije*(±, 
^SfeT-* o J; ^ 2 0 ***f ^^TTIife i: ^ o ^tio 

[0 10 71 ttz. Z<r)W.. ^«|5^'fct**0 3 0^«im 

[0 10 81 tfz. ^a:*7AO]EtJttJe*<75 3 0^5-« 

[0 10 91 3|s:|gegolil2o|iifeejtiov^rsi?g 

[Olio] *{?aUj3V^Ti. us US^L/c«^<7>T^ 

[0 1 1 U 53^*f^M2|s:^i: LTIi. L-8 5 0 Off^H 

B3::*;^^A>f ;J->^jSi»fli# 2 6 2 2~SC*fflv^T 

v>;E,o -OB5::^x^A>f :^>5cm«]ig# 2 6 2 2-S 

5 0 L^rfflv^fjo 

[0 112] sfc. z(D^«f(7)^n'it. msiiZTj^-rti^ 

[0 113] 
t«5] 





mm2 






20 


20 




6.0 n!D X 30 ■ 


5.0 anlD x SO an 




S um 


3 




0. 59 al/nln 


0.68 el/ain 




Zl m/oin 


35 mn/min 




50 kgf/cB* 


110 kgf/ca' 




0. 50 «l/«in 


0. 55 al/min 




0. 25 n X 7 a 


0.25 Bi X 7 a 




22.3 a/ain 


25. 2 m/aini 




0.83 ^ 


0.29 3* 



50 
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U\Zii-oX. »ffi*7AOg$L1trtSRc7)Jfc (LI/ 
R) l±, 5. O-e*)!?. LI/Rj&U OJ-JlTtioTv^ 

10 1 1 5] ttz. IRij6fe-C2 0«-fl-*rSrWr«li:-r-&/c 
^Wigffiaii, 0. 5 9 m 1 /m i n i: LT^^o 

*&3&J. tt*^O0. 46ml /tninJ:«)#-< 1-4 C: 

jSlSti. 3 6mm/mi nT*-&C t^i^ib, 

2 1 mm/m i nJ±, COffifflK#^jSlSiJLF«3<DMT-* 

[0 1 161 JIMtRI 1 tclf^T. * 7 /.^IjltKTi* 

1B:<^of>:e*, ^5-«*7AO*?^IIt)l±. 50kgf 

[0 1 17] 'k\-^. >f X(±. I^g 20 

0. 2 5mmT% TmOtOS-egfflLTV^-S,,, RJuT. 
:i^;l'*»Eit-&fe<Oi^*l±, 1. 0 9ml/mini:^ 
oTiJ.f), 1. Cm 1 /m i nJa.±0^1i|==Sr?»7tLTV» 

[0 118] ttz. R^&=''^;^ul±, ^«?St->tK 

^ffi<0||iS*l±> 2 2. 3m/m i n i:5rori5t), 2 
Om/mi nJ-JliO^i^i^Sr^/lrl-^jOt ^oTV^;z><, 
[0 1191*/^, (r* • L2/f ) <Offi^). 1.5 7 
X 1 0-3 (mm* • m/ (m 1/m i n) ) fcifct), 30 
2. 5X1 0-3J3lT<O55fl^SrJSifjUTV»^,o v:<0^<Oi£ 
A^l) <T*I4, 0. 0 5 4 (mi n) (=3. 2 (s) ) 
t^O^O. 067 (min) (=4(s)) W.TO^ 

[0 12 0] -'KO-9--<Xi4|lC-e* iS-g-iR 

2 5^75»ib 0. 3 3^U#0frvii,o -eOig^i: UT, 

[0121] J-:l±IS.?g Lfc J: T H LT , «i£ 2 0 *^1ff 

[0 12 2] 3t:CTtCj:^,«£|t2 0*^*ftcfflv^/c 

iS«ffi<oa^<4. iiJS0Oiufflv^;ti<7)tmi:t:-*<), 

[0 12 31 2f:t?gicj:4^i^2 0^^«f<O^«?K 
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[0 12 41 W.±<?)J: ^ 5' n-e h A Sr* 

^Bt^SrH-irtcJ: i)**Tm>5.i:, ±JS«4{c^-r 

[0 12 5] BP*,, EI 6 3 0^5-^^*r« 

•C(±, Thr K7.\yir-y) -Ser (-t'JV) O^fii 
mt. 8 9%T-*-60(C*tLT> **ifetRlT'(4, 
Jt^(4 9 1 %i;[6]±LTV^-z>o ttz^QXy (^'J v 
>) -A 1 a (T7->) C0^SI2?I4. ia6*0«j»3 0 

[0 12 6] ED-t>, :*:^*£^J-ei4, Wm^^^2 O^O 
iSiSfb-C-^, L^>t, :0-«I^*?j6*<7>«|jSS3 0^^*f<0 

[0 12 7] ^iJ, *4tciJ(t«)JtK*»<i>W<5;&»^J:^ 
HiStRIl 0^m2 O^^WftT-t±, Thr (Xl':^ 
->) -Ser (-tVV) <055-SIJ?l±, 9 9%JT-|p]± 
L7t<Otc*tLT, **ifet^t?(±, ^Oi5-SI*(i9 1%-C 

* fc. G 1 y (5^'; v>) -A 1 a (r7->) 
<^^fil^J±, *te0ai «0«f^ 2 0^^*ffet:-(±. 1 0 0 
%X'i)^mzn\^X. ^^mMX\t. -eo^SI^Ji 9 9 

[0 12 8] ^ixii, mmi&m.mi:m< Lfzfmr-^ 

[0 12 9] J-Jl±i$-<;l:2f:*Jfe0!iHi:ixlf, ts£Jfe(4. :t: 
nr^ir-ibo7^c^i*Sm:-&2 0^53-«f*^^tgi:^ofc„ 

to 1 3 01 tTt. z<om. »mm'i'^^<7)3 o^i^m 

^53-^ t::lt'<-C |Sj± L T 4 o 
[0 13 1] tfz. :»-«*9A<7)jE:tJii^j^(7)3 0«-S 

[0 13 21 'kiiz^ 2|s:^?g<o^ 3 <o|iifeta|{zov»rgi?9 

[0 13 31 *0IItci3v^T*>. 1113 (i^L;^>:«acOT^ 

[0 13 4] 53^W^M*#t Lrti. L-8 5 0 0?KB 

B3L:«?;^^A^?*->^«i«flt# 2 6 2 2-SC«rfflv^r 
V^^o ^<7)02::^t7X^ A-r ^>^^flt# 2 6 2 2 - S 

:*vA8i:Lrii. BSl*:^ ^ A >r :t >icm«8&# 2 6 
5 OLSrfflv^Tto 

[0 13 5] jy::. co^^co^ft^ii. msizm-ttis 

;tJ:^(C. rtS5. Omint?g$7)^5 Oram^ LT* 
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aboT, «-SI*7AOS$Lli:rtgR<7)Jt (Ll/R) 
(i, 10. OT-ab"), L1/R**l 0WTt'5r-:>TV^ 

[0 13 61 fl|jStftT-2 0 »»^^-SJ^ t-Titz 

tt>. m^mmmt. 0. 6 8m 1 /m i n t LTdi>-i>o 
i/c, iOB#, ^^jSO*^ A^iiftl±> 3 5mm/m 

i n t^cTiJ t). ■ffiffllSl^lljSJKJix 3 6 mm/mi 
n-C:ki>Zt-A^h. :*:*ifet?!l<D 3 5inm/m i n(±, C 

[0 13 7] S/^, 1 (Ctt'<T, *7Ai||igS** 

ii<iro/c^m. ^5-8fc*7AO^iSflE:'3(±^ 110kg 
f / c m2 t ^ f) , ^iS^J 1 O 2 0 ^55-*f St^Jt-^T 

lOl 3 8] >klZ, S:iE--3^';ug#:co-9-^'X(±. 
0. 2 5inmT% ft? 7m<7)'j3<7)>^^fflLTV^^o RtiT- 
3'f;l'4:»Eii.'£>?e<0i|g:S;±, 1. 2 3 m 1 /m i n t ^ 
oTJSl), 1. Om 1/m i niJ)l±<0^fr*«|;tLTV» 

10 13 9] f y::, Sl&^-f ^HCI±, K 

^mff)tSiiSLStii. 2 5. 2m/'ni i n tiro-CiJlJ, 2 
Cm/mi nJ'J.±0^ft^SI;^--f ilO^oT^^^o 
lO 1 4 0] ifc, (r" • L2/f ) <om.i>. 1.39 
X 1 0-3 (mm^ • m/ (m 1 /m in)) fc 5r •) , 
2. 5X1 0-HJLTOllf1^SrSl7tLTv>.5o C:<0^Ol£ 

<T*(i. 0. 0 5 0 (m i n) (=3. 0 (s) ) 
t^*), 0. 0 6 7 (m i n) (=4 (s) ) mT<01l 

[0 14 1] R)c-="f ^Ko-9--rx{i(B]i:.T-*i), is^iS 

25:9-;&>"b0. 2 9^tC#Ufrv^So -^(0^*^: LT, 
«S*«#i^Jt*D-t * i t i -& o 

[0 14 2] J-:JL±|Si?qLyt:J: -7 izLX. mm2 0^^*f 

[0 14 3] :^miiZXi,i^M2 0 5?-^«f«-fflv^f^ 

[0 14 4] *CTtiJ:^g|!»2 0:8-^«rOiS«j£ 
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[0 14 5] JJl±<OJ:oULT, ;?o-r h^^vA*:* 
ft^ i5-ai3pS:Sf»{-J: »)«i«)rasi:. ±JE*4(c^i- 

[0 14 6] gp*., I16i-^i-i«*<^«*3 0^»*fS 
T-(i, Thr (;^W:t->) -Ser (-t'; >) O^SI 
8 9%T-*)40tC**L-C. :*:|gJg0JT'l±, -eo^ 
S65^l±9 0%tC|6l±Lrv>^o Gl y (i'*'J -> 

>) -A 1 a {77-» O^SI$«4. it*<0^i^3 0 
*«-«fftf<i. 9 5%-C*-5.<OUW-.LT, :*:*tet?a-e 
70 <1> -5-<0»Ji^{±9 8 %tC[6]±L-CV»;&o 

[0 14 7] BP^. **ife0!i-eti. nm^mi2 o^<r> 

[0 14 8] ^iJ. ^4 {IiJtt-?)lfcK7!>-lc)Wc>7>^^i o 
->) -Ser (-tr'J>) <0:S-fi|$i±, 9 9%ir-|6]± 

L;tou*+LT, **ifeCT-ej±, -?-<^^3-ai^J± 9 0 %T* 

t^c, G 1 y (V')'y>) -A 1 a (T^-V) 

<r>^fimi. nmm i os^j»2 o^s-^s-wfe-c-ji. i o o 
[0 14 9] z.ix\t. m.mmm.m^m< Lf^t^atr-* 

[0 1 5 0] Jil.±j£-^fc*IIMt«l(::J:*t(f, /p 
^tfeT-* o Tt^rUSt- <t ^. 2 0 ^»mi>^m t ^ o /Co 

[0 15 1] w<o^. »mmi>'^^<r>z o^^im 

JO [0 1 5 2] ^ ;t. vA«0BEt;'{>ee*<0 3 0:9-1i 

-5.0 

[0 15 3] '^tc, :*:%?§(0»4O*Jfe^-#v>TBJ,^ 
•t^o C:o^(±, IRitlffi-ei 5^^iK^«rBr«6t^-5.<><7> 

[0 15 4] :^mkZiS\'^Xii. 03 tC^L7tfl|gt<OT5 

(0 1 5 5] Lri±, L- 8 5 0 OJKB 

B3t*^^'A^':t >5eei«JK# 2 6 2 2-SCim^^X 
v^^o i<7>B5:*;?.^A^'*>^^J!t# 2 6 2 2 - S 

*7A8i:LTJ±, B3:*:^^'A'f 2 6 

SOL Srfflv^f'o 

[0 15 6] iO^;pf<7)^f^=l±, SStc^-r^iJ 

X-mhtzmmi^X-Z 0^^*fO**f*fr«r*Lr*ic 
[0 15 7] 
50 [^6] 
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15 ^ 


20 ^ 




6.0 nmlD x 60 d 


6.0 mlD X 40 m 






3 /in 




0. 37 ni/iQin 


VI. fo ni/iDin 




35 mi/iDin 


27 unn/min 




100 kgf/cm' 


80 kgf/cin' 




0.60 Bl/Hin 


0.60 al/ain 




0. 25 on X 7 IB 


0.2S nm X 7 n 




85. 1 o/nin 


28.2 n/nin 




0. 19 ^ 


0.25 4J 



[0 15 81 ip-t,, 55^81:^^ AO* ^A-*f>rX(i. ±M 

S$Lli:rtgR<OJt (Ll/R) (i. 6. 6T*)»5. L 20 

[0 15 91 St^j. ^m«-Cl S^^W^^flgti-^fc 
j|»aSffiffia«i. 0. 9 7 m 1 /m i n Lr*>2)o 
ClOiSilii. Itifet^O 1 O 2 0 5?'^*fSo^^c7)^^i£jrL 
(0. 7 8ml /m in)O(20/15)f&<i:J)'J> 

,*:"C<i. 2f:t?il(7>l 5i?-^*fiSt::i5V^rti. 3 5mm/m 
i nr*)t). ^tlli. ae*0 3 O:0^^^ffiO2 8 mm/ 
mi n J: ^>ilS< ^orv^^;5i^ 55^fii:^ ^ AOI^S ^> :^ 

6mm/m i n-e*-2)C: t7&^*b. :$:mfe0[|O 3 5 mm/ 

[0 16 01 tJ'c. ^JSffil 1 Uifc-^-C. *^A«|j$JS3&^ 
iSioy::^*. 53^JS:^;^Aco*itjE:^Jti. lOOkgf 
/cm^fcirl). 2 Oi3^53^#fttzJt-<Tti. ■&^^i>(Dt 
ioTv>^3&*, e£*0 3 0^55^Wfti::i5tt^53^f!l*'^A 
ftWff^Jl 1 0 k g f /cm2 J: ijfiTf^:: t;&^t?# 

[0 1 6 ll «g«?l£g|jS;^^0. 9 7ml/mint^t 
o/jcouSCT. K'j >^lil<7)ffiS(i, 0. 80 

m 1 /m i n irCjS*!)Tab'2)o 

[0 16 21 ^k\'^. SJ&3^;i.g<$:o-9->f X<i, rtg 
0. 2 5mmT% 7mO*><0«:ffifflLrv^^o JRS 
=7^;i-5r^ti^lfROjg4{i. 1. 7 7ml/min^Jt 
oTi50> 1. Om 1 /m i ntiL±0^t^«:g|y::LTV^ 



10 16 31 tfz. EJ&^ ^ mmWLt:=^> \L K 

Rl£*:=?^;K::i3tt'2>a'&a£0«|i$Jt<i. 3 5. 

1 m/m i n tiroTiJ*). 2 0 m/m i n J-J.iO^ft 
^: SI /wi*" ^> O ^ o T ;S) o 

[0 1 6 41 S /c. (r* • L2/f ) Offit. 9.6 6 
X 1 0-* (mm^ • m/ (m 1 /m i n) ) tJfc^}^ 
2, 5X 1 o-^J^TOS^^tMt'cLTv^^o -O^OK; 

0, 0 4 2 (m i n) (=2. 5 (s) ) 
i:^r«9. 0. 067 (min) (=4(s)) J^J.TO^ 

[01651 JS:jJ>3 ^ XtiR CT-$) ^ . 

omilK:6^iliS o^::^*. Rlc^Bf^ii. HJS^II 1 O 0 . 

2 5^;^-<b0. 1 9^tcffi^Lrv^-2,o -eog*^ L 

[0 16 61 i^x±.mm\^fzx.o^^\^x. \ s^^w 

[0 16 71 -Sfctc. *08m:-&eiJSIl 5^^«f(^fflv^7t 
[0 16 81 ^^ic. *0iltci:;£»^mi 5 59^^*ro^t«iiS 

[0 16 91 -^t^. msi:m^^x. ^mMm\zx.^um 
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[0 1 7 0] I118o«ttt(i. nm^kyr^Lxidy). zayn 

[0 17 2] ms'SLTf'{^^m(omi ^)tn.'r:ht^h'h^ 

Asp (TX/N-^4^^>K) --Ala {T v ^ 

J&ti^ LTIi. -JKtl. Th r (X >) -S e r 

(•tV>) 059^^^-^^. Gly (i>'';v>) -Al a 

ra'5>i:. R7U^-f J:^(ri^o 
[0 17 3] 
l«7l 

^7 e^jw&«>^^«>jtti{ 







2 0^& 


1 55^ 


Thr-Scr 


89 % 


99 % 


03 % 




95 9( 


1 00 9< 


97 



[0 1 7 4] BP*., 0 6 3 0 *^*fft 

■C(±, Thr -Ser (-t'jV) O^JBI 

(11^14 9 3 %tC|6]JiLrv>^o Gly 

» -A 1 a (T7->) <^»Ji!pl4, is£5fcOili»3 0 

14, -f-0^fi??(4 9 7%lC[6]JiLTv^-5,o 
[0 17 51 BP*>> US t|17<0?*Jt*^f>?g7i^^i: 0 
*ISife«faT*»4, Si^^W^rl 5»<Dl^mitr'^. L 

[0 17 61 «7(Cj3tt*Jt®L3J»'b?g<b;6-^J:9 

mtmi<r>nm2 o»»vtm-vii. Thr 

-» -Ser (-fe'JV) O^SI^Ji, 9 9%i-C|pl± 

L/cOt:>=fLT, 3t!:||Ji«^r-l4, ^(0»mmit9 3%X' 
i>*). ttz. G 1 y (1^') •>» -A 1 a (T7->) 



(14) #^¥9-8 0 0 3 7 

<^i^mmi. nmm i <7)«m2 o*^*frt-c-(4, i o o 

[0 1 7 71 wixfi, ^^jSeEiS^? «btciS< Lfzfm 
X'^ *) , ^i^o^«i^<offi:T(4 A "b *ii> i> <r><oumzit 

[01781 t/^,lil8t[16 ^Jt^LT*^ 118 

(4, KF^1«id?2 0:9-:*^ lb 1 b'H^-izmm^ntzfzlbX^ 
»)> 0-7 h kf-i'<7)Mafe=SrfflV'^T^fii-^^U(4, 

[0 1 7 91 ii±m^tz:$:m^m^i.zxfn£. mmi. ^ 
io 1 8 01 ifw. i<^^, i?-si2^^>iji*<7)3 o^mm 

[0 18 11 t/^, i5-«*9A<;)JE^jtfife*0 3 O^^i 

20 m&^^vizit^x&y^^/zib. mm^it^mfi^o 

[0 18 21 -^l-, 5 0*ife«>IHcov»-CiS.W 

»mi:'simt-t^i><r>X'^:hc 
[0 18 31 :*:*ife0llt-±JV^-c^>, El 3 t-g^ UfcW^O 

■ Lfzii<mm^^X^^:ho 
10 1 8 4] ^^mm^i^tLXli. L-8 5 0 0ff^B 

BiLij:^i'A^:^>^1^m# 2 6 2 2-SC=S:fflv»r 

iO v^^o v:<;0B2:*X^'A'i':^->i£^«J!&# 2 6 2 2 -s 
COtSg(4, 3;«niT-*>^o tfz. T >*-T 7 -f ;P 5' 
*7A8i:Lr(4. H3:*X5'A-< :i->5£^J|g# 2 6 
SOL *fflv»-r>^>-5)o 

[OlSSl tfc, ^C0^«f<0*frl4, «8ic^-rti5 
iox$)^o ^8(ct4. **it:i-^ifti*r% t^*<o^ 
f*:«[S-ei 1 0^»*fcO»*f^#*^L-C*)^o 

[0 18 61 

[^81 
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120 5} 


60 ^ 




4. S didID X 60 no 


€.0 mnlD x 40 mi 




3 /ZID 


S /2 ID 




0.35 Ql/nin 


0. 78 ml/min 




21 no/ain 


27 nn/nin 




100 kgf/cm'' 


110 kgf/cn" 


- V t K viffiiS 


0. SO nl/nin 


0.60 nl/min 




0. 25 nnlD x 7 m 


0.25 mnlD X 7 n 




13.3 Vnin 


28. 2 s/min 




0.53 ^ 


0.25 



10 18 7] EP*>. 9^n.*'7 UCDi]^ X\t^ ±M 
Lfci^tC, rtge. OmmT-g?*M Ommi: LTib 
-So BP*>, !S^*oi 1 O^^WotoJ: 1} 

U*oT. :^lt*7A<7>g$L1 tF«9gR<7>Jt (LI/ 
R) (±, 6. L1/Rdn OJ-JLTt ^orv> 

[0 18 81 ^t«:?RST'6 0^^=Pf^^«6i:-tS 

0. 7 8 m 1 /m i n i: LT* 
-&0 w<^ai*(±, ei5|50i 1 (i^^m^<r>^^<r)Wts^ 

SiiS ( 0 . 3 5ml /to. in)O(110/60)f§J: 

1 OSr£2 0:»-Si:rai:T-*^o 9 Afl^^R 

^ffffie 0^5-**f«t-iJV»T(±, 2 7 mm/ 50 
m i nr-*t), iJv{±. 8e*<0 1 1 0^:9-WS<O2 1 m 
m/m i n i ^)tt*^^ci^^/»Ji)^T•*-^.*^ 

JSI±, 3 6mm/m i nT'^)^ w t;i^^, ^*:tet3|<7>2 
7mm/minl±, CKO^EffllElf^iSJSJilrtOffi-C* 

-So 

10 18 9] tfz^ *7A«SljS«l±J#inL;l:>6^ :»-*S* 

mijii. 1 1 Okg f/cm^b^j:*). U^ff) 1 1 0^ 
id-miH~iHf^^m:bvl^nm&t) l O O k g f /c m 

lO 1 9 0] iSa5«[S£iS**0. 7 8ml/mintiSi 



■otzcoiziZ-C-::^ ->}^ >^m<r>mMii. 0. 6 0 

m 1 /m i n (wjS«!)T^>'5)o 
[0 19 1] S)£.=r^;K7>-9-'f rtSO. 2 

5mmT% 7 t O^r-ffiffl UT</»*o SId =i .'I' 

■S«-^ift<0|^3SKI±. 13, 3m/m i n^^ib 2 8. 2 
m/m i nlliSio-Cii"), 2 0 m/m i nJ-JLJiCO^f^^ 
?r iS ?t <0 ^ o r V » S o 

[0 1 9 2] S (r* • L2/f ) o^^gf), 1.24 
X 1 0-3 (mm* • m/ (m 1 /m in)) t ^ •) , 
2. 5 X 1 0-HJ.TOg<i^«r?MfcLTv»-Lo w(75^coiJ; 
d^l) <T't±, 0. 0 4 7 (m i n) (=2. 8 (s) ) 
i:^*), 0. 067 (m in) (=4(s)) &.T(r>m 

[0 19 3] g;iSn-i';K:o-9-^Xl±rai:-C*)l9. 

0 «-i5-*f <0 ^' n -7 b 7 A =£: ffl 1/ ^ r ffei^-r ^ o 
[0194] JJlJiUiW L/C J: 9 LT, ^#:«[ 6 0 ^» 

[0 19 5] ^kiz. ^mi,zxi>±i^m6 o^^mizm*'^ 

[0 19 6] 
[«9l 
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PF-1 


PF-2 


PF-3 


PF-4 


PP-RG 




1 


2 


3 


4 


5 


Lisa[(N) 


0.09 


0.22^ 


0. 721 


1.00 


0. 20 


i.m@7k(Jk^) 


700 ml 


700 ml 


700 ml 


700 ml 


700 ml 




5.73 g 


9.80 g 


8.79 g 


S.80 g 






L24 g 


6.36 g 


26. 62 g 


38. 15 g 




4. ^aL>'K(H,0) 


19.90 g 


12.00 g 


11. 27 g 


S.30 g 






■~ 


— 




— 


8.40 g 


6. x-^/i'TiVn— /I/ 


30.0 ml 


30. 0 ml 


100.0 ml 




SO. 0 ml 


7. 


5.0 ml 


5.0 ml 














3.0 nl 






9. BRIJ-35 * 


4.0 ml 


4.0 nl 


4.0 ml 


4.0 ml 


4. 0 ml 


10. pH(43^*Wli) 


2.8 


3.7 


3. 6 


4.1 




iL±s(ti«-rs) 


LO 1 


1.0 1 


1.0 1 


1.0 1 


1.0 1 




0.1 ml 


0.1 ml 


0.1 ml 


0.1 ml 


0.1 ml 



[0 1 9 71 «9UiJ</^-C, PF- 1 (±. »lM«iB[0 20 
F-3li. ^3m.miS.<0&^imL. PF-4(±, ^4 

1 0 1 9 8 1 S» 1 ^«?SP F - H±, L i jg)S*^0 . 0 
9N-eibt), sgS7k*b7 0 Om nci^Lr, i^j:.>§k') 
'f-'t7Z. (4H2 0) Sr5. 7 3 g. Jfiffc'J^-^A 1 . 2 
4 ^' (H2O) * 1 9. 9 0 g, Ji^;l/r;i' 
=i-;V$r3 0. Om 1 . 5. Om 

K B R I J - 3 5/Sr 4 . 0 m K * 0.1m 30 

mil. 0 1 (1 0 0 0ml) t Lrv»-?>o Ccof^mt 
«?KPF-10pH(±. 2. 8 {<Z:^^m) X'i>^o 
10 19 91 ^2^«>fi[PF-2<±, ^Ij^^iSPF- 

J:Tlc^x.;ttOT-ab^o 860 T> ^2@«}KPF-2 
O'J^-^AiftSJiO. 2 2 5T-*l)^ pHli, 3. 7 X' 

[0 2 0 01 »3i»«}8[PF-3{±. »liS«iePF- 

3. Om 1 IJOX-fciOt:-*!), ■t<7)f&&itli. miiZTji 

t--tdi:4orv>-6o tJ£or, ^3iS«jePF-3<o'; 

^■^AiftJSJiO. 7 2 IT-* 13, pHJ±, 3. 

-5.0 

[0 2 0 11 g4a«jSPF-4<±. mimmm-hJ^ 
-€-oa*ifcs-g7jc^-rt*jijT-*4o m^mw . 

PF-4(D')^^J^&mitl. OOT'*l). pH(±, 

4. lT-*>-2)o 

[0 2 0 21 ff^ffiRF-RG«±, L i «K3i*0. 2 0 50 



T-*»). |g@**5j7 0 Om MZ*4-LT. TjcKffc U ^ 
?r8. 40g. J^^;VT;U=i-;l'?r 3 0. OmU BR 
IJ-35?r4. OmK *7'U;U^0. 1 m 1 ?rit<S 

0 1 (1 0 0 0ml) t Lrv^;6o 

[0 2 0 31 :*:0II(-J:^^#:}iS6 0 53-^*fcO|t« 

iCLOttJ^^-f 5 >^''^:^m^i^[<7)S^R*^i-^*f•:^^^'- 
7^^cov»T. «1 0«:fflv»Tm^-r-l.o 

[0 2 041 

[«10l 
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STEP 


TIME 
(min) 


BUFFER (TOTAL 100«) 


COLtOffi 
TW 


VI 


V2 




T4 


V5 


1 


0.0 


100 


- 


- 


- 


- 


38 


Z 


2.0 


- 


- 


- 


- 


- 


ai 


3 


10.0 


100 


- 


- 


- 






4 


10.1 


30 


20 


- 


- 


- 




5 


11.0 


- 


- 


- 


- 




53 


6 


16.8 


70 


3D 


- 


- 


- 




7 


16.9 


10 


90 


- 


- 


- 




8 


17.5 


- 


- 


- 


- 


- 


40 


9 


22. 0 


10 


90 


- 


— 


- 




10 


22.1 


- 


100 


- 


_ 






11 


28.0 




- 






- 


70 


12 


2^.0 


- 


100 


- 


- 


- 




13 


25-1 


- 


- 


100 


- 


- 




U 


S4.5 


- 


- 


- 




- 


45 


15 


35.5 


- 




100 




- 




16 


35.6 


60 


- 


- 


4Q 


- 




17 


95.5 


60 


- 


- 


40 


- 




18 


33.6 


- 


- 


- 


100 


- 




19 


44.0 


- 






100 


- 




20 


U.1 




20 




30 






21 


43.0 












70 


22 


52.0 




20 




30 






28 


52.1 








100 






24 


57.5 








too 






25 


57.8 










100 




26 


68.0 










too 




27 


68.1 


100 










33 


2B 


30.0 


100 













[0 2 0 5] «1 Olci5v^-c. ;£3»>'bX7^y T"*^. ^ 
[0 2 0 61 ;^7"y7'l -3, BP*,, 0. O^Ti^hl 

0. o»tr-i±^ mimwim.-rmmifv nmmL 

?*vrv^^75^ ^7" y •7'2<7)2. 0^T-{±. 3 1 "CtCia 
SSrTtfriajSSIJj^-r^o 
[0 2 0 71 :^x->'7'4, fiO*>, 10. 1^5-T*Ji, »1 

2Sr^i!)Lr. m\mmWL & o% : ^2M«?S2 0%<r> 
#V2<Ojia^Sr2 0%t L, ^{g^V 1 < ^ 5 

>y-c\ nmif^v 2imc. tfc. «^#vi* 

HI(CiJV>T(±, »liga5?£l 0 0%<O4*0g.jJ»^). ISIS 
«}8[8 0%T-»2««fffi2 0%<0^^t®Ulfe>5rtCgSfkL, 



(17) !tfM^9-8 0 0 3 7 

V i > h ^tt^o 

[0 2 0 8] xx-y 7'475^t>xt-y7'6 ir-. in*>, 1 

7-4, fip^, 1 0. i^T'fi, mim^^i:m.-tmmif- 
mmr& 8 0 % : ^ 2 mmm. 2 0 %fio»rL»jt^T% ii**^ 

1 0 0%ti-5 iTtc, lt«}?e[*Sti-oic*tLr, 

■yyeoie. 8^r-f±. »ist«}g7 0% : |^2^« 
10 m3 0%<r>mmit^X^ ^S^n 0 0%i:^^ J: T (I. 
^^jS^itTo A-r ■y7'4*^'bXxy ye tT% BP*>, 
1 0. Ii5-:*^<i, 1 6. S^fTJi, ^liS«ie[t»2jS 
«iK<0 }>t»Jt ^ tc ^ i. 7 V i > ^ ?r ^T 9 o 
[0 2 0 9] J /i, -e-<Oi^4»<7);^T--y 7'5, EP*>, 1. 

1. 0»{Zit. iaiS^S S'Ctci^-r-S.iaSSiJW^r^T 

To 

[02 10] X-ry-7'7-9. EP*>. 16. 9 55-75>ib 2 

2. 0«-ST-(i, ^l««}K^5E1-m^#V 1S0'~^2 
^»}eiS-sEi-m«8#V2 *^t6LT. »1S«?S10 

20 %: m2mmfS.9 o%o^gjt^-e, :^*«l 0 0%t 

Hiiisv^rii. ^isaSiCt? 0%T-^2iS«?S3 Q%o 
^^t.^.^^'b, S^iijgflSiei 0%-Clg2iS«iiJ[9 0%W«]g 

T^-y/s, gpit,, 17. 5^-c{4, iaft4 orr-f-sia 

[ 0 2 1 1 1 X-r y 7* 1 0 - 1 2 , BP*>, 2 2. 1 

h2s. o^tx'ii. m2mm^im.-tm^ifv 2^Wl 

mtX. m2^mWL^ 1 0 0%cK1-o :^r-yy'9t7.y- 
30 yyi 0OHUi3V^T(i, 111 1 0 2 it« 

St 9 0%Ot^c^.:S»e>, fS2i^aSJ8[l 0 0 %<0<^]g(c|fe^ 

1 1, fip*>, 2 3 . o^-c-i±, jas7 o"ct--r-&iajK«ij 

[02121 ;^-ry-/13-15. BP*,, 2 5. 1 ^5-*» 

«b35. 5»ixii. m3mmmi:^-t'^m^v3i:m 
mLx. ms^miS-i: i o o%»ei-o y -ri 2 1;^ 

■r -;'-/! ScoraicliJV^-CJl, ^2S«JB[1 0 0%O*S!^, 
*><b, ie3iS«l£l 0 0%<O4K]^.U^>*U^ftU, V7 
40 ->*j^ > h $*t-S.o t^J, ^4'<7);^7^ y -/l 4 , EP*>> 3 
4. S^T'Ji, iajS4 5"CU-r^S*M«lSr^f 
(02 131 ;^X-/7'16--17, BP*>, 3 5. e^^-*^ 

•^3 8. 5 5^tx\t^ mimmwL^mrtwiif-v iisLXf 
»4S««[^5£-rmm#v4 ^iiiftLT. m\mm^& 

0% : »4^»}e[4 0%<7)^gJt$T% ^35*1 0 0% 

1 6 0rat-i3V»rii, ^3S«?S1 0 0%<Ot>cjg*-t>, 
mimm^e 0 %T-^4S«}B[4 0 %<04Jc,^.U|ft>* tC'lE 

50 ( 02 1 41 y^T-!y7'18-19. BP*,^ 3 8. 6^5-*> 
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ULT. »4^^}C[?r 1 0 XT--y y 1 7 t X 

«}R4 0%<Ot*c.®*»'b, ^4^«fl8[l 0 0%<D4^®U# 

[0 2 1 5] Xx y7"2 0-2 2. Bp-t>, 4 4. 1 53-/&^ 
t>52. 0^ir-l±. ^2^t«}K5r»E-r«m#V 2 5.0^" 
fg4j|S«j£«:sE-r^58#V4Sr]E»LT, SS2iS8«jR2 
0 % : ^ 4 8 0 %Oo£SJt^T% ^StJ^ 1 0 0 % 

2 0<0|8BHiJV»-CI±, ^4r»®jei 0 0%O:ycS54^^> 
»2iS«ffi2 0%-CSS4ig««8 0%<O4^y^,{C^*.U^ 
fkL> ^-'^ V > h gtt^o 5l*<OXx-y7*2 

K EP^., 4 8. O^T-l±, S)S7 0"ClCi--i>jaS«IJifll 

[0 2 1 61 X7=-y7'2 3-2 4, EP*), 5 2. 1 ^7>- 
t>57. T-(±. IS4^«?i![^»E-tl|?S*V4 

ULT, |g4^«?S[S: 1 0 0%»£i-o X-f- y ■7'2 2 t X 
r •>'y2 3 0|BIHiJi/»-Cll, ie2iSa5i8[2 0 %-C»4iS 

[0217] XT" 7 ^2 5-26, EP*>, 5 7. 6^3i» 
e>63. 0 55-i-CJi. S^}KS-iiit-ri:fi8#V5?rSl«»L 

1 0 0%SEi-o Xx -y 7*2 4 fcXr" 
•y7'2 5<7)rai;i5V^Tf±, ^4^«?gl 0 0%cOi^j^.:*- 
"b, 0 0%Ot>t^jc|^^{Z^-ftL, ^^v ^'i^- 

[0 2 1 81 X-r77'2 7-2 8. IP*>. 6 3. 

h80. 0 55-ir-(±. »i®«iK^Sit-r^m#v 1 ^SH 
»tT. » 1 iS«f«E«r 1 0 0 %iiEi-o Xx y7'2 6i:X 
T-7 7'2 7<OPfltciJv>ri±, 0 o%<r>m 

mi 1 0 0 %<r>imA^m^ j-^ft l. i'- 

7V*i>h§tt^o Sfc. 7.7- -J -f 21^ EP*,. 6 3. 

i^?-eii, SR3 8ic(c-r4astij^s-ff9o isiisas 

[0 2 191 ll9S:fflv^T. 2f:|life€a|{c J: i)|||ite 

55-*fLfci'n-7 h^^-7A4r^-rtt ttc, 0 1 0 tci±, 
ra-ogij65^iH-icov>r, m*o4.{*:je[i 1 0^^*fife 

[0 2 2 0] gl9 75-'bEH'b;i^^J;9J-, ^^^<055-*f 

**> 6 oi5'T-*?^7L-cv»-&o i/-, 0 1 0 n^-rtai*<o 

1 0^:9-Wftr-(±, :9-«ftcl 1 O^^^LTV* 
•So Ept>, *||iSCTT-li, ^#:?e[^*fftlcJ:or 6 0 

tit Lrv»*o 



(18) #^^9-8 0 0 3 7 

34 

[0 2 2 11 lll9StKI211 Q^Vcmthh^hii-taX-n 
tc. Asp (TX/N°v^*>^) -Ala {Tv-y) (r> 

LTIi. -«St;. Thr -Ser (-tU 

>) <7)^g|5f^. Gly (i'' ■;->>) -Ala (T-7- 

v>T. 1119 tEl 0tc^$ix2,*«|??^t1-Jfui 
-Cl,^t, *l lH^i-J:-7tcit2.o 

iO [ 0 2 2 2 1 

[*1 11 







^mM5 


Thr-Ser 


9 6 9^ 


9 8 9€ 


Glr-Ala 


98 % 


9 9 9^ 



[0 2 2 3] HI 0 ll^-t-ta£*co^«:?S 1 1 O^^m'A 
T-|±. Thr {XW:t^>) -Ser (-t 'J >) </)^«l 

^<±. 9 6%-e*^ocJtUT^ 2^llJfeM-ei±, 

20 f||5p(±9 8%tC|6lJLLrv>io G 1 y (^^'J v . 

>) -Al a (Tv->) 0^f8l5^(±. ta6*<7)^#}ei 
10^^*ffeT-(±. 9 8%-C*-5,colc*«fLT. 
-Cli, ■?-0^3-«^i±9 9%(C|fil±LTv»;5,o 
[02241 Ep-t.. I19i:|ll 0 <r>n]ici}^hmi}^^£ i~ n 

L;6>t, :S'«l$S:^^6*0^#?ffil 1 0 ^^m<r)W,-^ i. 

[ 0 2 2 51 II 9 <7)*ii0!l<7):^75^ ^'a-^hkf- 

30 ttd^JE^ ^ irfc 7t ^6 I? , L T ? y 

10 2 2 61 \:x±.&-<tz^^mm^~i.ix\s:. nrnt. ^ 

(0 2 2 71 t/w. -O^, :S-)ll^<>iSI*<0 1 1 0^* 
40 [0 2 2 81 i-J.-h0^i;*o-^>T, 2|s:flW»rov»r^S 

[0 2 2 91 EP*., ^5-j8i*9Ao«fflffi#«±, mmwrn 

AM. 6mm<r)^fii*9A^BSfl.^««?e^a**0. 6 
ml/minO^cO, * 7 ■t.HiSJSli^ 3 6 mm/m i 

50 [0 2 3 01 -e-Cl-e. JhaLfc#CTU^LfcJ:-9U, ^ 
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[0 2 3 11 ttz. Z<r>m^ ijyJ^nmi:lSibi>tzib^ 

[0 2 3 2] iP*>. 5J-fS*7AOr*)Sr <. ^ft 

10.2 3 3] tfc. ^*>^^«JigOtiSt±> *9A5a 
5?5«rA<1-^ <i-^) /h^v^ 

[0 2 3 41 i/c. vA<7)i*igtzov^Tl.-5.i:, 
tM*0«ije 3 0 *i3-*f «: 2 5 ^«-«f tc Lr«ffl^t Lid 
t-r^t. (3 0X2 5) 21S-r*tff J: <, 4. 

6mmX (3 0/2 5) ^ (± 5 mm t ^iOt?, r*3S 

[0 2 3 51 itz. 1 5^i5-#-Srprtgti--5.m±, |B|«| 
ULT. S^KlCli, r*3@fr6. 5 mm t -Titif J: 

*]g^6?)tCi±. |*lS6mm-ei S^^^fd^tfet^ 
-So $t>lw, rtSSr±*<LT. rtS?- ymmJSiliai- 
mJ^]L±T% ^Jt<0,ir>c>(±, 7 mm;:i.T7»^||fflfi*)iSfflT- 

mmO^HA^SIfflKT-*^,. 
[0 2 3 61 55-SI*9i.c0^g^®< SI&SS:*^*® 

[0 2 3 71 i«l-e. Sfu:>:3^'-'WF«3<OKiftV-><Ot£*« 

^x.hix^o Z<Of^m^&.i:» (mi n) tiri>t. 
0. 0 6 7m i nJiHTi:i-K(fJ:v>o 
[0 2 3 81 ^IBIS:*e4:-r^J£*»l) ^'Ji. RJE^^ 

St^^o is^oT, <T*^, 0. 0 6 7m i 

Tt-fS/j*!)<^, (r* • L2) / f <0^ft(Cov^r** 
T<^^t, ffifC^|g:Dm(i. 1. 2 0X10-9 (m^/ 
s) X'ijiZ }:im^M<iZ^tt>hfiX\'^i,<r>X'^ (r" 
• L2) /f 1. 5X 1 0-' (m2 s)J^TT* 



(19) #S¥ 9-8 0 0 3 7 

7-e-«ic«ffli-^*fiT*-ri:, (r* • L2) /f 

A*. 2. 5X1 0-3 (mm* • m/ (m 1 /m in)) 

[0 2 3 91 iTt, i#raSr*{2:t-r-&*£:7>*«3 <r*Ji, it 
*f Ti^liX'S.tat', /J>$<^-5.o oil), ^56<Dr, L 

2?r-^;lib*t7l:^-g-. jiitfi: f < -t-J. C t CJ: o 

*7/^^^^•<7)^l^:*^•) <T*of^®'&/hs <•r'^>^^:*«•c 
i-6e 

W [0 2 4 01 — JKtCttffl$i*trv^^S:i£:.n^;Uor*9^r 
li, 0. 2 5mm<0±<7)-4--f X(i, 0. 3 3mmr-* 

CiT% F*9Sr «r 0. 2 5mmJ-J.TOt<0t-t'i>o 

[0 2 4 1 1 R)i:.3'f;Kog$L2(i, Ri^-. 

iDH-f ;woft$L2«:«<-t:&t, i) * * i < ^S: 
-2)<^T% M#O!lKia-g-v»<0,ar;S»<b, S§ L2S: 1 0 mJ-:i. 

20 [0 2 4 21 y>±<7)J:-5t-LT. S:t£«n'f;KOrtSr 4- 
0. 2 5mmJ-:i,T> S$Sr 1 OmJ-J-Tt Lr, imtz-i- 

*9A?r»i£n^?gcoj;t*f (ml/min) ^^i<>^ 
t, 2. 5X10-3 (m 1 /m i n) l^±0^#5:il 

[0 2 4 31 ::iT% Jij^O^ftUfctt^RJt.::!'^^!'* 

m*i^m<of^mm.i^tt>x^i, st&^'-f^KortSr 

**0. 2 5mmT-, * 7 A f **2 . 5 

X 1 0-3 (m 1 /m i n) ONf. iSljSJSli, 2 0 (m/ 
50 m i n) r**tL«f J;v»i t**i3-;i>-5o 
(0 2 4 41 

[0 2 4 51 ifz. :*:f&egtcj:*tlf, T5/K«-«f^tl 
[0 2 4 61 

40 [Sil :$:|lwo3?.aiSrSi?g-r*fcj«><oig-e**o 

[1121 ^a-7Y^yl<<r>VL^^y)i:m.m-tZ>mx^Z.o 
[1131 :*:§ig?o-*ife««jm:;&T5 yKi?-«f^g<o« 

-So 

[@5l ^flWo-HteWcjrJ&TSyKfl-Wiiat-is 
50 [Eel :*:%?g<0— |li&ea(Ci:^T<yKS-WSSSrffl 
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(20) 



37 

[BIS] :$^^^<r>-mmm\zii>T ^ ^m^mmm.^m 

-So 

[0 9] *%W<^>-5IM»UJ:*r 5yK»«f^gS-ffl 

1 1 ^t«il£ 
5 
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1 0 
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1 6 
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2 6 
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[HI] 
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E 




[[14] 



(B)4.&x40nimA7^ 



1 Z 3 .4 5 



li tL — tk — rt — — e'o 

A 7 mm/m i n 



[0 5] 



^nimin) 





6x40niinf)7^ 



0^ O D 
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